Mechanistic comparison between MPTP and rotenone neurotoxicity in mice.
Animal models for Parkinson's disease (PD) are very useful in understanding the pathogenesis of PD and screening for new therapeutic approaches. 1-Methyl-4-Phenyl-1,2,3,6-Tetrahydropyridine (MPTP) and rotenone are common neurotoxins used for the development of experimental PD models, and both inhibit complex I of mitochondria; this is thought to be an instrumental mechanism for dopaminergic neurodegeneration in PD. In this study, we treated mice with MPTP (30 mg/kg/day) or rotenone (2.5 mg/kg/day) for 1 week and compared the neurotoxic effects of these toxins. MPTP clearly produced dopaminergic lesions in both the substantia nigra and the striatum as shown by loss of dopaminergic neurons, depletion of striatal dopamine, activation of glial cells in the nigrostriatal pathway and behavioral impairment. In contrast, rotenone treatment did not show any significant neuronal injury in the nigrostriatal pathway, but it caused neurodegeneration and glial activation only in the hippocampus. MPTP showed no such deleterious effects in the hippocampus suggesting the higher susceptibility of the hippocampus to rotenone than to MPTP. Interestingly, rotenone caused upregulation of the neurotrophic factors and their downstream PI3K-Akt pathway along with adenosine monophosphate-activated protein kinase (AMPK) activation. These results suggest that MPTP-induced dopaminergic neurotoxicity is more acute and specific in comparison to rotenone toxicity, and compensatory brain-derived neurotrophic factor (BDNF) induction and AMPK activation in the rotenone-treated brain might suppress the neuronal injury.